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[57] ABSTRACT

A receive magazine configured to be positioned mn a
generally upright, vertical orientation for passively
collecting a plurality of flexible sheets of media. The top
wall of the enclosure has a collection door in the top
wall of a light-tight enclosure allows sheets of media to
be passively received within the magazine. A contoured
plate 1s hinged along a hinge line near the collection
door on a non-stacked side of the enclosure. The plate 1s
planar near the hinge line and is non-planar at an end of
the plate opposite from the hinge line. A biasing mecha-
nism is positioned near the collection door for resil-
iently biasing the plurality of flexible sheets of media
laterally toward the non-stacking side of the enclosure
biasing the plate away from the non-stacking side of the
enclosure. Thus, the plurality of flexible sheets of media
can be passively received through the collection door
stacks, can contact the plate and can stack on the stack-
ing side of the enclosure with a stack of the plurality of
flexible sheets of media being contoured as determined
by the non-planar portion of the contoured plate.

18 Claims, 6 Drawing Sheets
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1
NEAR VERTICAL MEDIA RECEIVE MAGAZINE

TECHNICAL FIELD

The present invention relates generally to containers
for photosensitive and other media and, more particu-
larly, to receive magazines for passively receiving such
media in a near vertical orientation.

BACKGROUND OF THE INVENTION

Laser imaging systems are commonly used to pro-
duce photographic images from digital image input data
generated by magnetic resonance (MR), computed to-
mography (CT) or other types of scanners. After the
photosensitive media, typically photosensitive film, has
been imaged in the laser imaging system, it is typically
transported to a developing station, known as a proces-
sor, by one of two approaches. The first approach is to
use a mechanical transport system attached to the laser
imaging system. The second approach is to use a light-
tight receive magazine for collecting the imaged media
within the laser imaging system. The receive magazine
can then be removed from the laser imaging system and
functions as a transporter for the media to the physical
location of the media processor.

Commercially available receive magazines used with
laser imaging systems (laser imagers) distributed by
Minnesota Mining and Manufacturing Company, St.
Paul, Minn., the assignee of the present invention, in-
clude two rectangular metal sections connected to-
gether at one end by hinges. A magazine of this type is
loaded into the magazine compartment of the laser
imager at an angle of about 30° off vertical. The upper
section of the magazine is opened in a clam-shell-like
marmnner to permit access to the inside of the magazine.
Imaged sheets of film are fed into the opened magazine
and dropped into the lower section. A spring biased
plate pivotally mounted to the upper end of the upper
magazine section engages the collected sheets of film
and secures them in place when the magazine is closed.
The laser imager includes mechanisms and associated
control systems for opening and closing the receive
magazine within the magazine compartment.

The received magazine described above has a number
of drawbacks. The compartment in which the magazine
is loaded must be larger than the magazine itself so that
the magazine can be opened. Sheets of imaged film
dropped into the magazine slide on one another. This
contact can scratch the film. Film contact during col-
lection can also generate static electricity which causes
the sheets of film to cling to one another. Such a film
magazine is also configured to received only 14 inch
(35.5 centimeters) X 17 inch (43.2 centimeters) film me-
dia.

U.S. Pat. No. 5,172,905, Vanuous et al, Film Receive
Magazine for a Laser Imager, assigned to Minnesota
Mining and Manufacturing Company, the assignee of
the present invention, describes a near vertical film
receive magazine for collecting and transporting sheets
of exposed photographic media. The elongated light-
tight enclosure receives gravity fed sheets of media. A
lower downwardly sloped resilient member mounted to
the front wall engages the sheets as they are inserted
into the magazine and forces the sheets into a vertically
stacked arrangement against the back wall of the enclo-
sure. A ramp surface on the back wall guides sheets
being inserted over previously collected sheets. A com-
pound curved surface on the back wall of the enclosure
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below the ramp surface arcs the sheets to reduce
contact during insertion.

A problem with the receive magazine described in
the Vanuous et al patent is that sheets of different sizes
stack in different directions. This causes increased
shearing contact between sheets of different sizes as

they are dropped into the magazine. Increased shearing
contact means increased static electricity problems and
greater humidity dependence. Another problem with
the receive magazine described in the Vanuous et al
patent is that the received sheets have inflection points
reducing the beam strength of the received sheets. Gen-

erally, the receive magazine described in the Vanuous
et al patent has a capacity of about 30 sheets.

SUMMARY OF THE INVENTION

The present invention provides an improved receive
magazine for photographic film, paper or other media
adapted to receive such media in a near vertical orienta-
tion. The receive magazine of the present invention
provides a significantly increased capacity to around
100 to 150 sheets while maintaining the same overall
magazine volume and temperature/humidity con-
straints. Preferably, all sheets in the magazine of the
present invention stack in the same direction and have
no inflection points. Not only does this significantly
increase the capacity of the receive magazine but it also
allows different sizes of media to be received on a ran-
dom basis.

Sheets received in the magazine of the present inven-
tion have a reduced shearing contact with adjacent
sheets as the sheets drop into the stack region of the
receive magazine. The minimized shearing contact cre-
ates less opportunity for the media to be marked or
jammed via (1) static attraction (under low humidity
conditions) or (2) adhesion, e.g., emulsion adhesion (at
high humidity).

One embodiment of the present invention provides a
receive magazine configured to be positioned in a gen-
erally upright, vertical orientation for passively collect-
ing a plurality of flexible sheets of media. An elongated,
vertically oriented enclosure has front and back walls,
top and bottom walls, and first and second end walls.
The top wall of the enclosure has a collection door
through which the sheets of media are passively re-
cetved within the magazine. A contoured plate is con-
tained within the enclosure. The plate is hinged along a
hinge line near the collection door on a non-stacked side
of the enclosure. The plate is planar near the hinge line
and 1s non-planar at an end of the plate opposite from
the hinge line. A biasing mechanism is positioned near
the collection door for resiliently biasing the plurality of
flexible sheets of media laterally toward the non-stack-
ing side of the enclosure. The end of the plate opposite
from the hinge line is resiliently biased away from the
non-stacking side of the enclosure toward a stacking
side of the enclosure. Thus, the plurality of flexible
sheets of media can be passively received through the
collection door, can contact the plate and can stack on
the stacking side of the enclosure with a stack of the
plurality of flexible sheets of media being contoured as
determined by the non-planar portion of the contoured
plate.

In another embodiment, the present invention pro-
vides a receive magazine configured to be positioned in
a generally upright, vertical orientation for passively
collecting a plurality of flexible sheets of media. An
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elongated, vertically oriented enclosure has front, back
and bottom walls the elongated, vertically oriented
enclosure having a top opening through which the
sheets of media are passively received within the maga-
zine. A contoured plate is contained within the enclo-
sure, the plate being hinged along a hinge line near the
top opening on a non-stacked side of the enclosure, the
plate being planar near the hinge line and being non-pla-
nar at an end of the plate opposite from the hinge line.
Biasing means is positioned near the top opening for
resiliently biasing the plurality of flexible sheets of
media laterally toward the nonm-stacking side of the
enclosure. The end of the plate opposite from the hinge
line is resiliently biased away from the non-stacking side
of the enclosure toward a stacking side of the enclosure.
Whereby the plurality of flexible sheets of media are
passively received through the top opening contacts the
plate and stack on the stacking side of the enclosure
with a stack of the plurality of flexible sheets of media
being contoured as determined by the non-planar por-
tion of the contoured plate

Preferably, the magazine is light-tight. In a preferred
embodiment, the contoured plate has a center vertical
bend between two generally planar portions. In a pre-
ferred embodiment, the center vertical bend of the con-
toured plate makes the contoured plate convex from the
stacking side of the enclosure. In a preferred embodi-
ment, the front wall is openable to remove the plurality
of flexible sheets of media from the receive magazine. In
a preferred embodiment, a compression spring is posi-
tioned between the contoured plate and non-stacking
side of the enclosure. In a preferred embodiment, the
biasing means comprises a plastic spring.

BRIEF DESCRIPTION OF THE DRAWINGS

10

15

20

25

30

35

The foregoing advantages, construction and opera-

tion of the present invention will become more readily
apparent from the following description and accompa-
nying drawmgs in which:

FIG. 1 1s an isometric view of a receive magazine in
accordance with the present invention partially loaded
into a laser imager;

FIG. 2 1s an isometric view of a receive magazine
constructed in accordance with the present invention
with the retrieve door partially opened;

F1G. 3 1s a top isometric view of the back portion of
the receive magazine of FIG. 2;

FIG. 4 1s an isometric view of a cross-section of the
receive magazine of FIG. 2 (retrieve door closed) taken
along cross-section line 4—4;

FIG. 5 is a cross-section view of an empty receive
magazine of FIG. 2 taken along cross-section line 4—4:

FIG. 6 is a cross-section view of a receive magazine
of FIG. 2 containing sheets of media of a relatively
small size taken along cross-section line 4—4:

FIG. 7 is a cross-section view of a receive magazine
of FIG. 2 containing sheets of media of a relatively
large size taken along cross-section line 4—4; and

FIG. 8 is an isometric view of an alternative embodi-
ment of a contoured plate usable in the receive maga-
zine of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Recerve magazine 10 is shown in FIG. 1 partially
loaded into a magazine compartment 12 of a laser
imager 14. Receive magazine 10 is a relatively inexpen-
sive device used to collect, store and transport sheets of
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photographic media of varying sizes and types, e.g.,
film and paper, after the media has been imaged by laser
imager 14. Receive magazine 10 includes a light-tight
enclosure 16, handle 18, collection door 20 and retrieve
door 22. Enclosure 16 has an elongated and relatively
narrow footprint. Receive magazine 10 can be manually
mserted into magazine compartment 12 in a vertical
orientation with collection door 20 oriented upwardly.

Laser imager 14 is of conventional design. Although
not shown in FIG. 1, laser imager 14 includes an electri-
cal control subsystem with a collection door opening
mechanism. When receive magazine 10 is properly
loaded into magazine compartment 12, laser imager 14
1s configured to open collection door 20. Imaged sheets
of flexible media, such as film or paper, are directed to
coliection door 20 whereupon they are gravity fed, i.e.,
allowed to free-fall, into enclosure 16. When receive
magazine 10 is full or whenever desired, receive maga-
zine 10 may be removed from laser imager 14, generally
by operating a control on control panel 24 under normal
office lighting. Collected sheets of media may then be
removed from receive magazine 10 under safe light
conditions by opening relatively large retrieve door 22.

Receive magazine 10 preferably operates with photo-
graphic film media, typically having a thickness of
about 7 mils (177.8 micrometers).

Receive magazine 10 can be illustrated in greater
detail by having reference to FIGS. 2-4.

FIG. 2 illustrates receive magazine 10 with retrieve
door 22 partially open. In operation inside magazine
compartment 12 of laser imager 14, retrieve door 22
would be fully closed. Retrieve door 22 is shown par-
tially open in FIG. 2 in order to better illustrate the
interior components of receive magazine 10.

F1G. 3 illustrates back portion 26 of receive magazine
10 only. The front portion (not shown) of receive maga-
zine including retrieve door 22 has been completely
removed for clarity in illustrating back portion 26.

FIG. 4 is a cross-section of receive magazine 10 sec-
tioned through vertical plane 4-—4 of FIG. 2 (with
retrieve door 22 closed) to better illustrate the resilient
biasing mechanisms contained within receive magazine
10.

Receive magazine consists of a light-tight enclosure
16 having top and bottom walls (28 and 30), front and
back walls (32 and 34) and first and second side walls
(36 and 38). With retrieve door 22 closed and collection
door 20 closed, enclosure 16 protects contained sheets
of photographic media in a light-tight manner. Gener-
ally, this means that sufficient ambient light is prevented
from entering enclosure 16 to sufficiently protect the
contained photographic media during the normal time
in which such media is contained within receive maga-
zine 10 in the ambient light environment in which re-
ceive magazine 10 is used. Retrieve door 22 pivots on
hinge 40 and is secured by latch 42.

In general, sheets of flexible media are passively re-
ceived within receive magazine 10 through collection
door 20. The sheets of flexible media stack in one direc-
tion against front wall 32 of enclosure 16. Thus, front
wall 32 becomes the stacking side of receive magazine
10.

Contoured plate 44 is vertically positioned within
enclosure 16. Contoured plate generally has a contour
about a vertical axis within receive magazine 10. Con-
toured plate 44 may be constructed from a planar, rect-
angular sheet of stock, preferably aluminum, A center
bend 46 makes contoured plate 44 convex with respect
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the stacking side of receive magazine 10. In order to
enable contoured plate 44 to be constructed from a
planar rectangular piece of stock material, contoured
plate contains two additional bends (48 and 50). Bends
48 and 50 compensate for bend 46 making the outer
portions of contoured plate 44 planar with respect to
each other. Bends 48 and 50 are angled to come to-
gether, or nearly together, at the point where bend 46
meets the top of contoured plate 44. Bends 48 and 50 are
diagonal extending to the lower outside corners, respec-
tively, of contoured plate 44.

Contoured plate 44 forms a raised center portion
while maintaining a linear, planar top edge. The top
edge of contoured plate 44 is hingedly connected to top
wall 28 of enclosure 16. Hinge 52, positioned to the rear
of collection door 20, allows contoured plate 44 to pivot
along a horizontal plane at the top of contoured plate
44. Contoured plate 44 is restliently biased toward front
wall 28 by spring 54.

Contoured plate 44 maximizes the beam strength of
stacked sheet media and predetermines the direction of
stacking of the sheet media. Sheet media will always
stack on plate 44 nearer to front wall 32 of receive
magazine 10.

Plastic spring members 56 (one shown in FIG. 4),
preferably three, engage sheet media falling into receive
magazine 10 and force such sheet media toward the rear
of enclosure 16. An additional spring member 58 lo-
cated 1n enclosure 16 near collection door 20 prevents
head to tail contact between the stack of sheet media
already contained in receive magazine 10 and an enter-
ing sheet of media.

Preferably, receive mechanism 10 is constructed to
accept sheet material having a maximum size of 14
inches (35.6 centimeters) by 17 inches (43.2 centime-
ters). So constructed, receive mechanism 10 may also
randomly accept sheet material having sizes of 11
inches (27.9 centimeters) by 14 inches (35.6 centimeters)
and 8 inches (20.3 centimeters) by 10 inches (25.4 centi-
meters). Bends 46, 48 and 50 allow contoured plate 44 to
form a raised center portion approximately 40 millime-
ters high.

FIGS. 5, 6 and 7 are cross-sectional views of receive
magazine 10 taken vertically through a plane extending
front to back through the middle of receive magazine 10
(section line 4—4). FIGS. 5§, 6 and 7 illustrate the man-
ner in which sheet media is stacked and contained
within receive magazine 10.

FIG. 5 1illustrates an empty receive magazine 10.
Collection door 20 is at the top ready to receive sheets.
Contoured plate 44 is resiliently biased with spring 54
toward front wall 32. Spring members 56 are ready to
contact incoming sheets.

FIGS. 6 and 7 illustrate a receive magazine 10 which
has been partially filled with sheets 60 of photographic
film of a relatively small size, e.g., 11 inches (27.9 centi-
meters) by 14 inches (35.6 centimeters) (FIG. 6) or of a
relatively large size, e.g. 14 inches (35.6 centimeters) by
17 inches (43.2 centimeters). All of sheets 60 stack
toward front wall 32. All of sheets 60 are forced to
contour along contoured plate 44 by spring members
56. As additional sheets 60 are passively fed into receive
magazine 10, contoured plate 44 is forced toward back
wall 34 creating additional space for additional sheets
60. Thus, all sheets 60 are properly contoured and a
significantly amount space is created to allow entry of
further sheets 60. Sheets 60 of small and large size can
easily be intermixed in any order. As additional sheets

10

15

20

235

30

35

43

50

55

65

6

60 are dropped into enclosure 16, spring 54 is further
compressed by a prying force imparted by the dropping
of sheets 60 rather than the weight of the stack of re-
ceived sheets 60.

FIG. 8 illustrates an alternative construction of con-
toured plate 44A which maintains center bend 46.
While contoured plate 44 had additional outside bends
48 and 50, contoured plate 44A has no other discrete
bends. Outside bends 48 and 50 in plate 44 were primar-
ily included to allow plate 44 to be fabricated from a
single sheet of stock material without the need for ex-
pensive tooling. Contoured plate 44A maintains center

‘bend 46 being non-planar at end 62 but is still planar and

linear at end 64. In order to maintain the linearity of end
64, plate 44A should be stamped out of stock material
using special tooling somewhat increasing the difficulty
of fabricating plate 44A.

While shown and described in connection with the
reception and collection of photographic media such as
film or paper, it is to be recognized and understood that
the present invention has utility and is usable in other
vertically oriented sheet stacking applications such as
vertical collator applications which are not necessarily
light-tight.

Thus, it can be seen that there has been shown and
described a novel near vertical media receive magazine.
It 1s to be recognized and understood, however, that
various changes, modifications and substitutions in the
form and the details of the present invention may be
made by those skilled in the art without departing from
the scope of the invention as defined by the following
claims.

What 1s claimed is:

1. A receive magazine configured to be positioned in
a generally upright, vertical orientation for passively
collecting a plurality of flexible sheets of media, com-
prising;:

an elongated, vertically oriented enclosure having
front and back walls, top and bottom walls, and
first and second end walls:

said top wall of said enclosure having a collection
door through which said sheets of media are pas-
stvely received within said magazine;

a contoured plate contained within said enclosure,
said plate being hinged along a hinge line near said
collection door on a non-stacked side of said enclo-
sure, said plate being planar near said hinge line and
being non-planar at an end of said plate opposite
from said hinge line; and

biasing means positioned near said collection door for
resiliently biasing said plurality of flexible sheets of
media laterally toward said non-stacking side of
said enclosure;

said end of said plate opposite from said hinge line
being resiliently biased away from said non-stack-
ing side of said enclosure toward a stacking side of
said enclosure: |

whereby said plurality of flexible sheets of media
being passively received through said collection
door contacts said plate and stacks on said stacking
side of said enclosure with a stack of said plurality
of flexible sheets of media being contoured as de-
termined by said non-planar portion of said con-
toured plate.

2. A receive magazine as In claim 1 wherein said

contoured plate has a center vertical bend between two
generally planar portions.
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3. A receive magazine as in claim 2 wherein said
center vertical bend of said contoured plate makes said
contoured plate convex from said stacking side of said
enclosure.

4. A receive magazine as in claim 1 wherein said
elongated, vertical oriented enclosure is light-tight.

5. A receive magazine as in claim 4 wherein said
contoured plate has a center vertical bend between two
generally planar portions.

6. A recelve magazine as in claim 5 wherein said
center vertical bend of said contoured plate makes said
contoured plate convex from said stacking side of said
enclosure. |

7. A receive magazine as in claim 6 wherein said front
wall is openable to remove said plurality of flexible
sheets of media from said receive magazine.

8. A receive magazine as in claim 7 which further
comprises a compression spring positioned between said
contoured plate and non-stacking side of said enclosure.

9. A receive magazine as in claim 8 wherein said
biasing means comprises a spring.

10. A receive magazine configured to be positioned in
a generally upright, vertical orientation for passively
collecting a plurality of flexible sheets of media, com-
prising:

an elongated, vertically oriented enclosure having
front, back and bottom walls said elongated, verti-
cally oriented enclosure having a top opening
through which said sheets of media are passively
received within said magazine;

a contoured plate contained within said enclosure,
said plate being hinged along a hinge line near said
top opening on a non-stacked side of said enclo-
sure, said plate being planar near said hinge line and
being non-planar at an end of said plate opposite
from said hinge line; and

biasing means positioned near said top opening for
resiliently biasing said plurality of flexible sheets of
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media laterally toward said non-stacking side of
said enclosure:

sald end of said plate opposite from said hinge line

being resiliently biased away from said non-stack-
ing side of said enclosure toward a stacking side of
said enclosure;

whereby said plurality of flexible sheets of media

being passively received through said top opening
contacts said plate and stacks on said stacking side
of said enclosure with a stack of said plurality of
flexible sheets of media being contoured as deter-
mined by said non-planar portion of said contoured
plate.

11. A recetve magazine as in claim 10 wherein said
contoured plate has a center vertical bend between two
generally planar portions.

12. A receive magazine as in claim 11 wherein said
center vertical bend of said contoured plate makes said
contoured plate convex from said stacking side of said
enclosure.

13. A receive magazine as in claim 10 wherein said
elongated, vertical oriented enclosure is light-tight.

- 14. A receive magazine as in claim 13 wherein said
contoured plate has a center vertical bend between two |
generally planar portions.

15. A receive magazine as in claim 14 wherein said
center vertical bend of said contoured plate makes said
contoured plate convex from said stacking side of said
enclosure.

16. A receive magazine as in claim 15 wherein said
front wall is openable to remove said plurality of flexi-
ble sheets of media from said receive magazine.

17. A receive magazine as in claim 16 which further
comprises a compression spring positioned between said
contoured plate and non-stacking side of said enclosure.

18. A receive magazine as in claim 17 wherein said

blasing means comprises a spring.
L * % Xk %
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